[Mechanism of the blunted glucagon response to insulin-induced hypoglycemia in diabetics].
It has been widely reported that dysfunctions of pancreatic A-cell occur in diabetics. Since these pancreatic A-cell dysfunctions are not normalized by conventional insulin injection treatment, they were thought to be a primary defect of diabetes mellitus. Recently it was found that paradoxic glucagon secretion to oral glucose and excessive glucagon response to i.v. arginine could be perfectly normalized if strict blood glucose regulations were achieved with appropriate insulin treatment. However, there has been no report on the perfect normalization of glucagon secretion in response to insulin-induced hypoglycemia in diabetics. In this report, to elucidate the precise significance of A-cell function in hypoglycemia in diabetics, the effect of long-term strict glycemic regulations and the importance of intact autonomic nerve function on hypoglycemia-induced glucagon secretion were studied. In experiments on hypoglycemia-induced glucagon secretion in diabetics, 0.2 to 0.3 U/kg of regular insulin injection were usually employed to overcome the hyperglycemia and insulin resistance. However, hyperinsulinemia has been demonstrated to suppress A-cell function in experiments using the euglycemic clamp technique. Therefore, the effect of plasma insulin concentrations after insulin injections was first studied in 7 healthy volunteers by injecting insulin at doses of 0.1 U/kg and 0.3 U/kg. In this experiment with 0.3 U/kg of insulin, the rate of fall in glycemia and the nadir of blood glucose were made similar to that with 0.1 U/kg of insulin by using glucose clamp technique with artificial endocrine pancreas. The plasma glucagon response after 0.3 U/kg of insulin was significantly suppressed as compared to that after 0.1 U/kg of insulin. From these experiments, it was concluded that not only hypoglycemic stimuli but also plasma insulin concentrations are important factors for demonstrating significant glucagon secretion in response to insulin-induced hypoglycemia. Second, the effects of strict glycemic control and autonomic nerve function on hypoglycemia-induced glucagon secretion were studied. Regular insulin at a dose of 0.1 U/kg was injected in an i.v. bolus form into 21 insulin-dependent (IDDM) and 22 noninsulin-dependent (NIDDM) diabetics before and one to three months after strict glycemic control with multiple insulin injection therapy or continuous subcutaneous insulin infusion therapy. To reduce fasting blood glucose level and to obtain the same hypoglycemic stimuli, overnight insulin infusion at a basal dose was undertaken in IDDM who showed hyperglycemia before strict glycemic regulations.(ABSTRACT TRUNCATED AT 400 WORDS)